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           1-GENERAL AND 
1o6. Magnetism of compounds. K. Kido. 
Cakrjitm Kj61id, 13, 422-425 (1938).-From 
the magnetic susceptibilities of inorganic com-
pels., chief alkali and alkaline arth salts, the 
magaetic susceptibilities of the ions forming 
these salts were measured and it was ascer-
tained that the magnetic susceptibility of the 
heteropolar molecule is riven as the algebraic 
sum of those of [he ions forming it. 'Phis is 
applicable even to organic compds. or other 
homopolar enm pd s. and the results obtained 
agree with the observed value better than 
those cabal. by Pascal's law. i.e. those addi-
tively calcd. from the magnetic susceptibilities 
off the atones firming the molecule. J.C.f_ 
107. Liquids of standard viscosity. S. 
Fujita. J. Sac. Chem. Ltd. Japan, 41, 587-
590 (i938).-The author carefully calibrated 
the Hiipler viscometer by employing water 
alone as the standard, and found that consis. 
of the falling lolls of the I ldpler viscometer 
were considerably different from the values 
given by the maker of the viscometer. By 
the measurement of he viscosity of standard 
liquids (No. 3A & No. 611) obtained from the 
United States Bureau of Standard, it was 
shown that it checked very well. The vis-
cosities of two other hydrocarbon oils used 
for other purposes were measured at different 
temps. Author. 
ioS. The measurement of solubilities 
of thallous bromide and iodide by the 
polarographic method. Y. Terui. Brdl. 
Inst. Phys. Chem. Research, 17, 595-hot
PHYSICAL     CHEMISTRY 
(1938).-The said. solos. of thallous bromide 
in aqu. solos. of KBr, whose conchs, were 
0,0005 to 0,05 mol per liter were lectrolysed 
Iwlarogmphically, and the conchs. of thallium 
decd. In the same way the solubilities of 
thallous iodide in aqueous solos. of NI (eoncns. 
o,ocor-o,oor inol per liter) were measured. 
From the solubility volues the solubility pro-
ducts were calcd.: 
    [T1] [Br']=3.3 x 10' 
     [TI'] [I'] =5.5 x to-". Author. 
tog. The estimation of lead and cad-
mium contained in metallic zinc by 
the polarographic method. Y. Tcrui. 
Bull. Irot. Plrys. Chcvt. Research, 17,, 644-
648 ('938).-Lead and cadmium, the common 
impurities in commercial metallic zinc, were 
estimated simultaneously by the polarographic 
method. Five specimens of commercial 
metallic zinc were xamd. About Sg of each 
sample were dissolved completely in 7o cc of 
5 N HCI with the aid of a few drops of 
contd. HNO,. By evaporation the volume 
of the soln.. was made 5o cc and electrolysed 
polarographically. From the heights of the 
waves in the polarogram the conchs. of lead 
and cadmium were detd. and percentages of 
both metals in the sample calcd. 
                            Author. 
1 to Twin lamellae of boric acid, BO,H,. 
11. 'l'azaki. J. &i. Hiroshima Univ., A, 9, 
21-27 (1939).-Thin twin lamellae, parallel 
to the c-face, are frequently exhibited by boric 
acid crystals obtained by ordinary recrystalliza-
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tion from aqueous soln. In this investigation 
these twin lamellae were examd. by treating 
the [sue-photographs with the crystallographic 
globe. Three different types of twinning were 
observed. The composition planes were all 
the plane [Cut] and the twinning axes were 
the crystallographic axes [2301, [oiol and 
[470]. No lamella of boric acid, parallel to 
the c-face, was observed which was built up 
of two or more individuals having an irregular 
arrangement, i stead of twinning. Author. 
iii. Studies on nickel catalysts for the 
conversion of water gas. S. Tsutsunli. 
J. Client. •Soc..Tapon. 60, 311-373 (1939).-
The anmt. of potassium nitrate required to 
depress the side reaction almost o nil to form 
methane at the conversionn of water gas at 
400"C was 1.5-2.0 g uniformly fiir Ni. Ni-io% 
AI.0;,, Ni-5.o% AI_0, and Ni-2.5% AI,O, 
catalysts, and o.2 g and more for a Ni-ro% 
CuO catalyst. each of which contains 6 gg of 
nickel. The rate of the formation of methane 
at 4oo`C with a Ni-1o o MgO catalyst 
decreased gradually with an increase from og 
to z g in the amt. of potassium nitrate added 
to 6 g of nickel, but was not depressed to
nil, in spite of the fairly sumll rate of the 
formation of methane with a similar catalyst 
contg. no potassium nitrate.. Potassium car-
bonate was found not to be so effective for 
the depression of the formal ion of methane 
at the conversion of water gas. Author. 
ii z. A new simple theory of valency. 
R. Tsuchida. J. Chem. Soe. Iapan, 60. 245 
-256 (1939). By assuming that molecules 
and radical ions are built up by co-ordinating 
molecules, ions and electrons around central 
cations, contgumtions of all the simple compels. 
as well as the complex ones could ba readily 
found. Some of the theoretical results are as 
follows : BeO. , BO_ , CO.. [Ag(CN),]-, 
Zn(C.IIj)., CH,I1/gI, etc.. linear; H.O. V-
shaped (109'); N0.-, NO., SO., etc.. V-shaped 
(120'); BCI,, C0,'. NO,-, SO,. C(NHj;,, 
[Ni(CN),] , etc., plane-triangular; SO,-, CIO,-, 
NH,. etc., pyramidal; dimethylglyoximonickel, 
[PtCl,]`, [Pt(NH,),J`*, [CoCI,]-, etc., plane-
177
tetragonal; PO,--,-, S0,-, C10,', NII,*, CrO,-, 
MnO,`, MnO,'. Ni(CO)„ SnBr„ Pb(C.H5)„ 
[Cu(CN),]'-, [Zn(NH,),]++ etc., tetrahedral; 
SF,, 106'. [Pict,]-, [Fe(CN)j', [NhF5O]-, 
[Cr(II.O),,J", etc., octahedral ; OsFs, 
[W(CN)1]-, etc., cubic. The results coincide 
fairly well with exptl. data. A new definition 
of valency has been proposed ; viz., the valency 
of an element in a given compd. is equal to 
the number of electrons which the atom of 
the element i  question makes use of in order 
to form the compd. The structure of benzene, 
graphite and free triary~lmethyl radicals may 
he explained without assuming the resonance 
effect. Author. 
113. Studies on some derivatives of 
calcium cyanamide. (VI & VII) Forma-
tion of guanidine and its derivatives 
from dicyandiamide by reaction be-
tween dicyandiamide and amine salts. 
{.A) Mechanism of reactions between 
dicyandiamide and ammonium salts. 
K. Sugino. J. Cheat. Soc. Japan, 60, 267-
275. 351-365 (i939), and Bull Tokyo Univ. 
Eng., 8. 99-131 (1939)--Dicvandiamide is 
converted by its reaction with ammonium 
salts into guanidine salts, C.II,N,+2NH} UX 
=zCII,N,• IIX. The mechanism of this 
reaction detd. by the author was as follows: 
i) Dicyandiantide is converted primarily into 
biguan ide inonosrlt by thee addition of t mol 
of ammonium salt. NH.C(NII)-NI-LCN+ 
NIT,. IIX=(NH.•C(NH) •NH •C(NH) •NH. 
IIX ...............(1). 2) Biguanide monosalt is 
next converted into i ntol of guanidine salt 
and r mol of cyanamide or 1/2 mot of 
dicyandiamide by thermal decompn. (NIL-
C(NH)•NH•C(NII)•NH.) HX=(NH,C(NI-I)• 
N H2) HX+NH.-CN ...............(2). (NH.-
C(NH)•NH.C(NH)•NH.) HX=(NIL_ C(NH)• 
NH.) IIX+r/z(NIT C(NH)-NII•CN)......... 
...(2'). 3) The cyanamide or dicyandiamide 
formed in nascent state reacts immediately 
with ammonium silt and i mol of guanidine 
salt or i/z mot of biguanide monosalt is
formed successively. NH,CN+NH,HX= 
(NH.-C(N H)-N H.)HX............(3). 1/z (NH; 
C(NII) •NII •CN)+r/z NIT,,. IHX= 1/z(NH.•
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C(NH)•NI-I-C(NH)•N1I.) I-IY ............(3'). 
The biguanide salt formed according to 
formula (3') is again decompd. to guanidine 
salt and dicyandiamide (formula (z')). Rarc-
tions (z) and (3) take place at higher temps. 
(at least above 16o°C), whereas reactions (z') 
and (3') do at lower temps. Author.
114. On the hydrolysis of zinc sulphate 
and the formation of basic sulphate. 
1-I. Hagisawa. Bull. fns: Pkys. Chem. 
Research, 18, 368-381 (1939).-1'he pal 
values of zinc sulphate snlns. were detd. 
at z5° by means of the glass electrode. 
Different values were obtained according to 
the method of purification of zinc sulphate 
crystals. practically concordant values were 
found with the crystals which were obtained 
by cooling a satd. soln. at 70° to o°, and 
with those obtained by pptg. with alcohol 
fiom a said. soln. at the ordinary temp. both 
processes Ning carried out under the satn. 
with CO.. Using the former crystals the pal 
values of solos. of various covens. were 
measured, and the result may be represented 
by the following eq. p11=5.340+O.441 71ogV 
(Dilution V=1o t coo). Based] on these 
results, the hydrolysis of zinc sulphate is dis-
cussed, and the following eq. is considered 
most adequate o the exptl. results : Zn°+ 
II.O.-'Zn0Il'+H'. The hydrolysis coast. 
was calcd4 as follows: A4=(az„mr Xate)/az, ' 
=6.5 x to-°(z5'). The potentiometric t tra-
tion of zinc sulphate soln. with NaOli was 
performed at 25° by means of the glass 
electrode. When the concn. of ZnSO, is 
greater (hart 0-0074 11101/1, theppte. has the 
composition ZnSO43Zn(OIl), which was as-
certained by the analysis of the flute. When 
the concn. is very small (0.000 495 5 cool//), 
the ppte. is Zn(OH). and its solubility pro-
duct was found to he 3.4 X To-'". Large 
differences in the solubility product of Zn(OH)., 
according to the writer's opinion, may be due 
to the different state of aggregation f the 
ppte. when produced from solns& by the ad-
dilion of alkali in various conditions of expts. 
                            Author.
115, Studies on some derivatives of 
calcium cyanamide (VIII). Formation 
of guanidine and its derivatives from 
dicyandiamide by reactions between 
dicyandiamide and amine salts. (B) 
Mechanism of reaction between dic-
yandiamide and aniline-HCI. K. Sugino. 
J. Chem. Boo, Japan, 60, 411-423 (1939), 
and Bull. 'T'okyo Univ. Eng., 8, 151-170 
(1939): In the previous paper (part 6 & 7), 
the mechanism of the reaction between 
dicyandiamide and ammonium salt is 
deul. This report is intended to generalise 
this mechanism by the reaction between 
dicyandiamide and aniline-110. In this case, 
it is well known that the phenylbiguanide-
IICI (the primary reaction product) is formed 
quantitatively. In fused states, the thermal 
deconipn. of phenylbiguanide-I ICI and the 
reaction between phenylbiguanide-FICI and 
aniline-Ha or ammonium chloride were then 
studied successively. The reactions between 
phenylcyanamide or cyanamide and amine 
salts (in fused state) and mutual reactions of 
cyanamides are also studied in order to 
discover the mechanisms, which are nuw be-
lieved to be as follows:-
  =(NI -•C(N I I)•N I I.gNtI}N Ii;u5)HCl ......(t ) 
(NI L•C(wII)•NI r-qNH}NHCv1IS) 
 i ICI/(NH.•C(NFI}NFL)HCI+CnIISNII•CN ...(a) 
                                    ..................... NI h.C(Nlt)•NII•CN+CuHSNq •IICs    \(C.SIIS [•C(NH}NII )IICI+NH_ CN (z') Cut ISNII•CN+C6I ISN  L•IICI   =( SHSN11.gN I [}N CSHS)II I : (3) ;tISNII•cN+N1IyIIG =(c,HsN •gxH}xH~xcl (3) 
N1 L•CN+CCFISN1[.•IICI 
  =(C0I15NFI•C(Nl [)• 1I.)IICl ................... 
NI L•CN+NI L,•1 [CI 
  =(NH. C(NH).NH.)1-ICI ...........................(> ) 
2C41 ISNH•CN+ NIL•CN 
                            Cads 
        N N 
  
I l.N-C C-NIIC6IIS I N:C C:NII 
       II I or I I ...(4) 
        N N It•N N•CSHS 
     \C® \C/ 
i 
         N1I CSI IS NH 
 In the also of phenylbiguanidee salt (an 
nits ymmetrical biguanide),-two reactions take 
place in the thermal decompn. It is converted
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to (a) guanidine salt and phenylcyanamide 
(formula (z)) and (b) plienylguanidine salt 
and cyanamide (formula (2')). The cyana-
mides formed in a nascent state react im-
mediately with amine salts and the correspond-
in,- salts of guanidines are formed (formula 
(3), (3')). A part of cyanamides react toge-
ther and the phenyl derivatives of melamine 
(for example: diphenylmelamine (or diphenyl-
isomelamine)) are produced as by-product 
(formula (4)). Author. 
i 16. On the longitudinal magneto-resis-
tance effect at various temperatures 
in iron-nickel alloys. Y. Sirakawa. Sei. 
Rapes. 7W,okn Imp. Univ., 27, 485-531 
(1939).-The change in electric resistance of
alloys of Life system iron-nickel at various 
temps. ranging from -195' to 8;o" was 
measured up to i6oo oersteds in longitudinal 
magnetic fields. The specimen used was a 
fine wire, cf.zz-o.61 nun in diameter and 
2.617.o cut in length. The change in resis-
tance of the alloys of face-centered cubic solid 
soln. in nickel side is very much larger than 
that of the alloys of lady-centered cubic solid 
soln. in iron side. especially at low temps. 
The magneto-resistance-conch. isothermal 
curves consist of two portions, eparated from 
each other at a conch, a slightly more than 
30% of nickel, and the curves in each p r-
tion are concave towards the concn. axis. 
                            Author. 
117. On the longitudinal magneto-resis-
tance effect at various temperatures 
in iron-cobalt alloys. Y. Sirakawa. &i. 
Repts. T6boku Inrp. Unit,., 27, 532-c6o 
(1939).--The change in electric resistance of
alloys of the system iron-cotrnlt at various 
temps. ranging from -195' to 115o' was 
measured up to 1(roo ersteds in longitudinal 
magnetic fields. The specimen used was a 
fine wire, o.2o-o.61 min in diameter and 
3.9^-7.1 cm ill length- The change in resis-
tance of the alloys of face-centered cubic 7-
solid soln. is very much larger than that of 
the alloys of body-centered cubic a-solid soln. 
in iron side and of hexagonal close-packed k
t-Cencrn         and Physical Cbemisr'j,i e! hemist' , 179 
solid soln. in cobalt side, especially at low 
temps. The magneto - resistance - concn. 
isothermal curves consist of three portions, 
that is, a-, r- and h-solid soln. ; the curves 
of a-solid solo, alloys are all concave towards 
the concn. axis Author. 
118. Measurements of luminous effici-
ency of sulphide phosphors. 1'. Azuma 
and T. Nagasawa. Dlazda Kenkyu Jiho, 14, 
45-47 (!939).-Certain modifications were 
introduced to the Guild flicker photometer 
with the purpose to use also as heterochromatic 
brightness-meter, and as an example of its 
application, the luminescent brightness of a 
film of a sulphide phosphor excited by the 
monochromatic source of 365 m!2 is measured. 
With examples it is shown that the lumines-
cent efficiency of that phosphor will be com-
puted from the above data combining with 
the measurements of the absorption of u.v. 
radiation by the film and the distribution of
its luminescence by modifying the distribution-
meter; and the quantum efficiency of that 
phosphor will be also computed when the 
spectral energy distribution f the luminescence 
is obtained by photographic spectrophotometry. 
                              Authors. 
n tq. The dielectric constants of solid 
acetylene tetrachloride, ethylene di-
chloride, and ethylene chlorobromide. Df. 
Kubo. Sei. Papers taut. Phys. Chem. Research, 
35, 462-465 (rg3q).-The dielectric eonsts, 
of solid acetylene tetrachloride. thylene 
dichloride. and ethylene chlorobromide were 
measured. For acetylene tetrachloride, con-
tubutron of dipole to the dielectric ont. is 
not observable in the solid state. It may he 
concluded that. even though the stable 
molecular form be polar, crystal force fixes 
the molecule in the lattice with such rigidity 
that orientation of dipoles is prohibited in the 
applied external field, the dielectric const. 
being nearly of the same magnitude as for 
substances consisting of nonpolar molecules. 
Discontinuity in the dielectric coast. could 
not be detected for ethylene dichloride even 
at the temp. at which the study of cooling
The Review of Physical Chemistry of Japan Vol. 13f No. 3 (1939)
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curve has revealed the existence of a transi-
tion point. perhaps above the transition point 
one-dimensional rotation of molecules in man-
polar trans-form is taking place affecting the 
dielectic const. in a negligible way. The 
behaviour ofethylene chlorobromide is similar 
to that of ethylene dichloride, there being no 
dielectric evidence of a transition i the solid 
state. The mean molecular state in solid 
coincides with the trans-position, in which the 
molecule ispractically non-polar owing to the 
nearly same values of the two bond moments, 
those or C-CI and C-Br, oppositely directed 
to each other. Therefore even if the molecule 
rotates as a whole, the dipole contribution 
will not be observable in the dielectric one 
of the solid. Authors. 
j ?o. The molecular configuration of 
diphenyl ether as revealed by dipole 
moment data. K. Iligasi and S. tJyeo. 
Bull. C/seer. Soc. 7a~arn, 14, 87-too (1939). 
-The dipole moments of z.z'-dinitro-, 2.2'-
diiodo-, and z.z' d imeth yladiphenyl ethers 
were measured in benzene and hexane solos. 
at 37' and soo. Four isomers of dimethyl-
diphenyl ethers were also studied in benzene 
sole. at 30'. The results obtained fix them 
lead to the conclusion that each benzene ring 
is perpendicular to the other ring in the 
molecules considered. Authbrs. 
1zt. Raman spectra and the transition 
point of diiodoethane. Y. Morino and 
H. Shimidu. J Client. Soc.. Japan. 60. 319 
-221 (1939) Raman spectra of 1.z-diiodo-
ethane are measured in solid state as well as 
in solns. The Raman frequencies in the solid 
are 334(7), 583(10), 1043(5), 1191(6), and 
3955(5). It is conclude([ that the molecular 
form of C_t l,l, is the traps-corm in solid state. 
The rotational transition point is also detd. to 
he +26.7°C- from thermal measurement, 
                           Authors. 
122. On the transition points of 1 
dihalogenoethane. Y. Morino. J. Chem. 
Soc. Japan, 60. 222-226 (1939)-I'he tran-
sition points of 1.2-dihalogenoethane are d tdd.
A ASTRACTSACTS Vol. XIII 
 by thermal measurement. The results are 
 -65°C for C_H.CI., -24.7°C for C21-l.Br., 
 and +26.7°C for C.1-I,T.. These transitions 
 are attributed to the onset of one-dimensional 
 rotation of the molecules in the crystal lattice, 
 the axis being X-C-C-X. Author. 
 123. Selective salvation of LiCI in 
mixed solvents. Experimental part. Y. 
Kobayashi, K. Taka and M. 1lliura. J. Sci. 
h iroshima Univ., A, 9, 33-50 (1939) 
 Density at 25'C has been detd. for mixts. of 
 urea (o--j6%)-water, urethan (o-'39%)-water 
and for solos. of LiCI (m=o.5) in these 2 
mixts., from which the apparent molal volumes 
($.) of LiCI in the mixed solvents have been 
calcd. While the decrease of 0.. in EtOI-I-
water inixt. (found in Butler's density daln) is 
but slight up to an alcohol content about 
40°0, 0g in urea-water mist, increases rapidly 
 with the content of urea. The curve of 0. 
in urethan-water mixt. first goes down very 
slowly and then begins to risee and passes the 
value in the pure water; thus the curve pre-
sents an S-shape. Theoretical part. Y. 
Kolxlyashi, ibid., 9, 51-66 (1939).-The 
change in the apparent molal volume of LiCI 
 in EtOII-water, urea-water and urethan-water 
mixts. is discussed having recourse to vat bus 
phvs. properties, such as compressibility, 
dielectric oast., etc., of the mixed solvents. 
 A conclusion is drawn about he structure of 
solvate sheath around Li*-ion in these 
solvents. Authors. 
 124. Absorption bands of metallic com-
plexes. V. Complex salts of transition 
elements lacking the first band. S. 
 Kashimoto and R. Tsuchida. J. Cheat. Sue. 
Japan, 60, 347-350 (1939).-The complex 
salt has generally two or more absorption 
bands, the first of which has been attributed 
to electron transition i the transition shell of 
the central ion. The criterion for the existence 
of the first band, therefore, is that the central 
ion must be of a transition element and, 
moreover, its transition shell must be unsatd. 
.The theory has been corroborated xptl. by 
showing that the first band was not observed
The Review of Physical Chemistry of Japan Vol. 13f No. 3 (1939)
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for K [Ag(CN)]. K,[Cu(CN),11 K,Zn(CN)a] 
and K-CrO,. An app. has been devised for 
prepg, solns. in air-tight space in order to 
avoid undesirable effect of aim. oxygen. 
                           Authors. 
i25. Extended co-ordination theory. 1. 
Configuration of simple compounds of 
typical elements. R. Tsuchida. Bull. 
Client. &e. Japan. 14. tot-io6 (1939).-
All the chemical linkages may be explained 
in terms of co-ordinate covalence. By as-
suming that molecules and radical ions are 
built up by co-ordinating molecules, ions and 
electrons as ligands around central cations, 
the configuration f all the simple as well as 
complex compounds could be readily found. 
For example, three neg. hydrogen ions and a 
pair of electrons are assumed to co-ordinate 
around aquinquevalent nitrogen cation. 'T'hen 
the four ligands are combined tetrahedrally 
by the general rule of symmetrical coordina-
tion. and the resulting configuration of NI-I, 
i a pyramid containing an angle of ton be-
tween two N-I l bonds, the actual value being 
io6`. When two neg. hydrogen inns and 
two pairs of electrons are co-ordinated around 
a sexavalent oxygen kernel, the resulting 
water molecule is V-shaped. the angle be-
tween two 11-0 bonds being to9° for the 
exptl. result of 1o5°. By co-ordinating three 
bivalent oxygen anions around a sexavalent 
sulphur cation. we have the planar molecule 
SO„ whereas a pyramidal configuration is 
obtained for SO; ion, in which four ligands, 
i. e., three bivalent oxygen ions and a pair of 
electrons, are concerned. Author. 
726. On the thermoelectric properties 
of the superlattice alloy AuCu,. Y. 
Takagi and '1'. Sat&. Pron. Phye. Mat/r- .Site. 
Japan, III, 21, z 5 i -z 58 (1939).-The change 
of thermoelectric power of the superlauice alloy 
AuCu, was measured in the course of the 
order-disorder transformation. The change 
thus found is very conspicuous, and in its 
general tendency it bears very much resem-
blance to the change of resistivity in the 
course of this transformation. Sonic theoretical
,risnl C/iedtitf7                              181
considerations were made adopting the nearly 
free electron models. Authors. 
127. On the determination of the 
viscosity by the torsional vibration. 
1. T. Maya and M. Hasegawa. Proc. 
Phys.-.1141h. Soc. Japan, 111. 21, 347-353 
(1939).-The authors have shown that, for 
the detn. of viscosity of a liquid, one may 
make use of the torsional vibration of a hollow 
cylinder filled with the liquid whose viscosity 
is to be decd. and suspended axially at the 
center of its upper base by means of an elastic 
string. As the vibration is of the damped 
one, we can measure the logarithmic decre-
ment and thence deduce the coeff. of viscosity 
according to the formulae which one of the 
authors had obtained (ibid., III, 16, 268 
(1936)). By this method. the authors have 
measured the coeff. of viscosity of a kind of 
gasolene at various temps. (t7'--38'C) and 
found that, even for the mixt. of liquids 
whose constituents possess the different temp. 
of evaporation, as the case of gasolene, the 
Andrade formula u=Acals (/t: viscosity, K: 
absolute temp. of gasolene, A, 13: certain 
consts.) is also valid for any temp. lower than 
the lowest enm, of evaporation which some 
of the constituents shows. Authors. 
128. The re-measurement of the con-
centration of heavy hydrogen in 
ordinary water. T. Molita and 'C. Titani. 
Bull. Client. Soc. Japan, 13, 419-426 (t938)-
-In electrolysing ordinary water, oxygen 
having the same isotope composition as 
ordinary water was prepd. by repeated use of 
the same lectrolyte soln. With light hydrogen 
it was turned into light water, whose density 
was compared with the original ordinary crater. 
Thus the concn. of heavy hydrogen i ordinary 
water was eaten. to be D : H=i :6,zootzoo. 
This value holds good for both the drinking 
water of Osaka and that of Cambridge, Mass.. 
U. S. A. J. C. L. 
129. The velocity of the exchange 
reaction of the hydrogen atoms between 
hexoses and water. DI. Koizumi and T,
The Review of Physical Chemistry of Japan Vol. 13f No. 3 (1939)
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 Titani. Bull. Chem. Soc. Japan. 13, 427-436 
 (1938).-In order to exam. the velocity of the 
 exchange r action of the hydrogen atones be-
 tween the OH radical present in organic 
 compels. and water, the following expts. were 
 carried out on grape sugar, fruit sugar. gly-
 cerin, glycol, etc. These substances were 
 dissolved in heavy water. The corer. of 
 heavy hydrogen present inthe solo. thus made 
 was measured at various intervals. It was 
 found that the velocity of the exchange r ac-
 tion for all these substances was so large, 
 independent of the nature of each suln., that 
 the reaction ended in i min. The distribution 
 coeff. of heav;y hydrogen between hexoses and 
 water was found to he a=1.15. The practical 
 coeff. is expected to he less than the value. 
                               i. C. L. 
 130. The exchange reaction of the oxy-
 gen atoms between water and some 
 organic compounds. (Preliminary re-
 port). AI. Koizumi and T. Titani. 13,111. 
 Client. Sac. Japan, 13, 463-464 (1938).-
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131. A new formula of dilution. T. 
Yoritaka. Osaka I9akukai Zaashi, 37. 1847-
,856 (1938).-A new simple device is pro-
posed, which enables one to make any desired
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diluted soln. of x% from a given coned. one 
of p%%. Representing the sp. grf of the latter 
by d. the volume cc of the given soln. re-
quired for the prepn. of too. g. soln. of x% 
is Gx where G=too/pd and that of water to 
be added is P(p-x) where P=roo/p. Both 
G and I' being known, it is simple for one 
to make a table of required quantities of the 
given soln. and water for various dilutions. 
Weighing is not required at all Author. 
132. The exchange reaction of the 
oxygen atoms between some inorganic 
negative ions and water (A preliminary 
report). T. 'I'itani and K. Goth. Bull. 
Ghent. Sve. Japan, 13, 667-668 (t938)--
When heavy water containing heavy oxygen, 
in which such'a neutral salt as K.SO, or 
NraCIO, has been dissolved, is heated to so° 
or LOOP, no exchange r action of the oxygen 
atoms is observed. In the case of such an 
acid salt as KH.A„S, or KH.PO,, an ex-
change reaction takes place at room temp.-
Ioo° : the oxygen atoms present in an acid 
salt is completely replaced by those of water. 
Even when a small and. of KHSO, or IICI 
is added to the above-mentioned utral salt, 
an exchange r action lakes place. It is pro-
bable that this catalytic action of 1-1 is caused 
by the formation of the free acid molecules 
produced by 11' and by the exchange r action 
between this H and the water molecules. 
                                J. C. 1.. 
133. The isotopic exchange reaction of 
gaseous oxygen. 111. The exchange 
reaction between oxygen and water 
vapour by copper oxide. T. 3lorita and 
'1'. Titani. Bull. Client. Soc. Japan, 13, 656-
667 (x938).-The exchange r action i  ques-
tion with copper oxide used as the catalyst 
was studied. The exchange reaction took 
place slightly at temp. below 650°C and 
remarkably at 6;0-750°C and completely 
above 750°C. In order to clarify the catalytic 
mechanism of this reaction the isotopic ex-
change reaction of oxygen between oxygen 
and copper oxide and also between yvater 
vapour and copper Oxide was examd.: in the
The Review of Physical Chemistry of Japan Vol. 13f No. 3 (1939)
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former case no exchange r action took place 
even at 9oo°C ; in the latter case the exchange 
reaction took place at the same temp. and the 
temp. change of the exchanged amt. is similar 
to that of the reaction between oxygen and 
water vapour. judging from this and the facts 
that copper oxide does not adsorb oxygen but 
does water vapour so well and also that the 
oxide tends to be reduced at high temps., it
is concluded that the exchange reaction in 
question is caused by the action of the inter-
mediate compd. produced in the reaction be-
tween water vapour and copper oxide and 
the rate of reaction depends on its decomposi-
tion. J. C. I.. 
134. Studies on the oiliness of liquids. 
VI. Measurements of the kinetic fric-
tion coefficients by the method of 
sliding velocity. 1'. Sasaki. Bid! Client. 
Soc. Japan. 13. 134-141 (1938).-Measure-
ments of the kinetic friction coeff. were trade 
to study the oiliness of liquids. The methed, 
consists of the observation f the sliding velo-
city of a slider on an inclined surface lubri-
cated with the liquid to b2 tested. Special 
app. was constructed to measure the sliding 
velocity. It is confirmed that the kinetic 
friction codY. is generally independent of the 
velocity over the range of the expt. (up to 
about loo cm./sec.), and the following equa-
tion holds. 
9    tan 0-"s v- sec 0 ,uk 
where v is the mean velocity of the slide on 
the surface of the inclination 0. The above 
equation lacks the viscosity term, so the con-
ditions of the boundary lubrication ire con-
sidered to be satisfied. The kinetic friction 
coeffs, of glycerin, aliphatic hydro-carbons, 
aliphatic alcohols, acetic acid, and water were 
measured. Author. 
13;. The detection of ultra-short 
waves by an ionized gas tube. Y. 
Miyamura. Gull. Eledrotech. Lab., 3, 2z1-
222 (1939)Various papers have already-dealt 
. with the high-frequency characteristics of ion-
t-Generai        and Phi urea! Chemistry 189 
ized gas tubes and their application to the 
modulation of micro-waves and ultra-short 
waves. The author thought of a new method 
of using such a tube as a detector. This 
method consists in first causing a too-volt 
neon lamp (to be called here an ionized 
detector), having a spiral electrode, to dis-
charge by connecting to it a suitable series 
resistance and a voltage source, and then con-
necting a suitable parallel-line feeder to the 
terminals of the detector. if the ultra-short 
wave input through this line to the ionized 
detector is varied. the discharging current will 
also vary. This variation is nearly linear, and 
hence it is seen that the tube may be used 
for detection. The actual measurements were 
conducted at 148 megacycles. A receiver 
using this detector was built, and waves were 
received from an oscillator modulated at 1000 
cycles. The results were fairly goo.]. The 
question of how feasible the ionized detector 
is, cannot be clearly answered until further 
research is performed. Since the detector res-
ponse will vary with the structure of the 
electrode, itsmaterial, the kind of gas enclosed 
in the tube, arid the press.. investigations must 
be carried out to let how these factors hould 
he chosen to give optimum characteristic. 
Besides the spiral electrode. tests were also 
conducted on parallel plane electrodes and a 
small type of detector tube during the expt., 
but it was found that the tube containing the 
spiral electrode showed the best characteristic. 
It is also conceivable that there is a relation-
ship between the frequency of the applied 
wave and the gas press. for optimum detector 
response. This detector is believed to be also 
effective in the micro-wave r gion. Author. 
136. A method for observing the dis-
tribution of lines of magnetic force 
through the Faraday effect: the mag-
neto-optical method. T. Takei and Y. 
Hosino. J. Eleclrockent. Assoc. .Japan, 7, 
121-125 (1939).-A magneto-optical device 
for observing the Faraday effect, involving the 
" Dichrom " polarizing plate combined with 
the satd, water soln. of K;I-IgI1 and arranged
The Review of Physical Chemistry of Japan Vol. 13f No. 3 (1939)
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with a suitable system, is described. The 
device permits the photographicall or eye-
observation of the distribution of lines of 
magnetic force on a considerably wide area 
This being characterized by its extremly dec-
reased thickness in comparison with the custo-
mary expel. app. for measuring the Faraday 
effect, an observation f the magnetic field 
confined to the narrow space is also possible. 
The general consideration ori the construction 
of this magneto-optical device and the photo-
graphing method are given, showing the 
magneto-optical photographs obtained by the 
present device. Authors. 
137. Studies on the oiliness of liquids. 
V. Lubricants consisting of two or 
three chemical compounds. H. Akamatu. 
Ball. Cheap. Soc. Japan, 13, 127-133 (1938). 
-The static boundary frictions were measured 
when some binary or ternary mists were 
placed on the glass surfaces. The results 
suggest that : (i) the friction is governed by 
the surfaces with adsorbed layer of lubricant. 
and (ii) the power of reducing friction depends 
upon the individual molecular constitution of
the molecules which are adsorbed preferentially 
by the friction surface, rather than the stabi-
lity of the film. Selective adsorption by the 
glass urface was investigated, and some ex-
amples are reported. Autu. 
138. The investigation of thin films of 
cellulose derivatives by electron diffrac-
tion (A preliminary report). J. Iiakinoki. 
Proc. Phys. Jfalh, Soc. Jinni[, III, 21, 66-74 
(1939).-To the analysis of the electron dif-
fraction patterns produced with the films of 
collodion and nitro-cellulose is applied the 
method of analysis for the gas diffraction, and 
it is found that the patterns are produced by 
complex arrangement of molecular chains. 
                              J.C.L. 
139. A molecularr compound of FeCI, 
extracted by ether from hydrochloric 
acid solutions. S. Kat6 and R. Ishii. &i. 
Papers Lrst. Phys. ('horn. Research, 36, 8z-
 ASTR ACTS Vol. XIII 
96 (1939).-By chem. method as well as the 
observation f absorption spectra, the following 
conclusions have been reached in regard to 
the conditions, under which ferric chloride is 
extracted from its hydrochloric a id soln. by 
ether in a form of molecular compd. (t) It 
is surmised that andissociated molecules of 
FeCI, exist in its solo. in hydrochloric a id of 
P/so or so. and that the number of such 
molecules increases with the increase of concn. 
of acid. (z) Soles. of FeCI, in hydrochloric 
acid of about 3.5 N give an effect of mole-
cular field to the FeC„ and the effect in-
creases with the increase of concn. of HCI, 
its max. being reached at about 7D! At 
conchs. higher than 7NV the effect decreases. 
(3) Thus 7,V is regarded as optimum concn. 
for the extraction of FeCI, by ether. (4) Ab-
sorption spectra given by the ether extract of 
FeCI, are very similar to those given by a 
soln. of FcCI, in coned. (about izX) hydro-
chloric acid. This fact suggests hat he mole-
cular compd. extracted by ether contains at 
least a molecular group indicated by FeCl,-
HCL3H_O. Since the molecules of HCI and 
FeCI, must be arranged in such a way that 
their dipole moments are mutually reduced, a
diagram may hegiven which shows the pro-
liable structure. Three molecules of H._O will 
be arranged one by one on the three planes 
detd. by FeCI'CV, FeCI'Cl', and FeCI'CI' 
resp., two hydrogen atoms of I-I.O being 
situated near the two Cl atoms, and one oxygen 
atom near the Fe atom. (;) Investigation by
chem. method has shown that the constitution 
of the compd. in question is represented by the 
formula, 2(FeCl; HCI)+9H.O+1;(C.H,,).O. 
In the method, the gradual decrease in 
the weight of ether extract by slow evapora-
tion. and the compn. of residual soles. at 
various teps of evaporation have been detd. 
                              Authors.
140. On the thermal conductivity of 
liquid. 1. Osida. Proc. Phys.-Math Soc. 
Japan, III, 21, 353-356 (1939).-Making the 
assumption that a molecule in a liquid has 6 
degrees of freedom corresponding to its trans-
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lational and rotational motion and that an electrode in the soln. of an electrolyte have 
energy of kT/z (k is Boltzmann's const and been carried out mainly on the micro-crystals 
T the absolute temp, of the molecule) is dis- of metals deposited on the cathode. In the 
tributed to each freedom. and also that the present expL the author examd. the micro-
energy is transferred by the collision between crystals of silver bromide lectro-deprsited on 
the molecules when there is a temp. difference the anode silver plate in a water soln. potas-
in the liquid, the author calcd. the conduc- siuni bromide. It wasfound that he arrange-
tirits' K : K=3.1 x 10 '(Tm'=)f fl `t V%) cal. meat of the micro-crystals is largely affected 
cm.-' deg.-1 where Tun is the absolute temp. by the existence of acid or alkali in the sole. 
of DI. 1'., 151 the molecular weight and V the Author. 
molecular volume. Comparing the results 
with the exptl. values, the calcn. is considered 142 Extended co-ordination theory of 
to be satisfactory if the simplicity of the theory valency. (11) Configuration of carbon 
is taken into account. X. L. compounds. R. Tsuchida. 'Iljis Journal 13, 
                                     31-41 (1939). 
141. Arrangement of the micro-crystals 
of silver bromide electro-deposited on 143. Extended co-ordination theory of 
the anode silver plate. S. Shimadzu. valency. (III) Valence bonds in carbon 
Gakujitu Iiyoho, 14, 2ro-213 (1939).-X-ray compounds. R. Tsuchida and 1W. Koba-
studies on substances lectro-deposited on the yashi. 'T'his journal, 13, 61-73 (1939)-
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144. The absorption spectrum of co-
loured solutions of inorganic salts. 11. 
K. Ilarai. J. Chem. Soc. Japan. 59, 899-
901 (1938).-With respect o the alcoholic 
soles. of chlorides of rare earth metals, uch 
as Pr, Nd, Sill and Er, the absorption sp2ctra 
at -3o° were measured in the range between 
about goon A and 3300A. Comparing the 
results obtained with those at room temp, it 
was found that there was no splitting in the 
absorption band of Pr. but many fine splittings 
in those of Nd, Sin and Er. J.C.L. 
145. High terms of Paschen series in 
hydrogen and deuterium. II. Nagaoka 
and T. Mishima. Proc. bnp. --load., 14. 53 
-56 (1938).-The Paschen series of hydrogen 
and heavy hydrogen were studied with respect 
to die luminosity curves of high terms, such 
as m=23"27 though with some doubt about 
peaks higher than 24. The influences of the 
rays clue to such impurities as oxygen and
the second order ays of hydrogen, difficulties 
in detecting these influences and the advantages 
and disadvantages of polar or non-polar 
electric discharge are discussed and compared 
with the results obtained by astronomical 
observations. J.C.L. 
146. The exchange reaction between 
oxygen and the water vapour or car-
bonic anhydride in the presence of 
platinum. T. Morita and T. 1'itani. Bed/. 
Client. Soc. .Japan, 13, 357-370 (1938)= 
CO, and the water vapour, being mixed with 
electrolytic oxygen obtained from the ordinary 
water, were passed over platinum asbestos r
a platinum wire at various temps., and the 
exchange reaction between the hydrogen isoto-
pes were examd. When platinum asbestos 
was used as a catalyst, the amt. of the ex-
exchange is very small below 406C, and 
suddenly increases at 40o-50C, until it 
reaches a max. above 50o`G Both thee water
  186 
 vapour and carbonic anhydride make the 
 exchange of almost he same degree at the 
 same temp. In the case of a platinum wire 
  used as a catalyst, he amt. of the reaction is
 far smaller than in the case of platinum 
 asbestos, which may be ascribed to the size 
  of the surface area. The amt. of the exchange 
 reaction i  the presence of platinum asbestos 
 has no relation to the mixing ratio of the 
  water vapour to oxygen over a wide range. 
 From these facts and the fact that the min. 
 temp. (about 4o6C) at which the exchange 
 reaction is observed is the same as that at 
 which the secondary activated adsorption of 
 oxygen by platinum starts, it was concluded 
 that the secondary activated adsorption by 
 platinum plays an important role in the ex-
 change reaction between oxygen and the 
  water vapour. J.C.L 
 147. Direct photographic impression of 
 cosmic ray in magnetic field. T. Take-
 uchi and T. Sugita. Proc. Phyx. AIatka Soc. 
 Japan. III, 20, 221-22z (1938) 2 figs.-By 
 means of a Wilson chamber and an electro-
 magnet, curving of cosmic radiation in 
 magnetic field was investigated by several 
 physicists. But for the first time direct 
 photographic impression f curved trucks was 
 successfully obtained by the present authors. 
 The special sensitive plates were placed ver-
 tically between the poles of a Nagaoka 
 electromagnet excited by a current of strength 
 15 A, the polar distance being 4.7 cm. A 6 
 cm block of lead was placed 1o cm above 
 the poles. After about 1/z month, they were 
 developed and examd. by a microscope of 
 magnification 3oo. The authors measured 
 these cuffed tracks generated by cosmic 
 radiation and found that they corresponded 
 to energy of about 66,ooo e-V and less. In 
 addition to the above-mentioned tracks, there 
 were also seen straight ones, capable of 
 penetrating the thick lead block. Authors. 
 148. Quantum mechanical resonance 
 and internal rotation. S. 111izushinm andDI. 
 Kubo. Bull. Client. Soc. Japan, 13, 174-
 181 (1938).-The dielectric oasts.' of the
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vapours of methyl acetate, methyl chlorofor-
mate, and ethyl chlorofonnate w re measured. 
The temp. dependence of dipole moments of
these compels. was discussed from the stand-
point of the effect of single bond-double bond 
resonance upon the internal rotation. In acids 
and esters the strong carboxylic resonance 
imparts the double bond character tothe C-O 
bond of the actual "mesomeric" molecule 
to such an extent hat practically the com-
plete inhibition of the internal motion is 
realized at ordinary temp. while replacement 
of hydrogen of II-0008 by chlorine or 
methoxyl group greatly reduces this double 
bond character, so that the internal oscillatory 
rotation of finite amplitude can take place 
about he C-O bond as axis. Authors. 
149. On the theory of dielectric con-
stant of gases under high pressures. 
AL Kuho. Bull. Cheer. Soc. Japan, 13, 167 
-173 (1938).-The repetition and completion 
of the theory which was already reported. 
(Sci. Papers Init. 1'hrpr. Chew. Research, 27, 
29; (1938)) J.C.L. 
1:o. Tables of the density and the 
kinetic viscosity coefficient of the air. 
I. Tani and K. Isii. .1. Aeronardiarl Research 
bid. 'T'okyo Imp. Univ., 165. 25o-255 (1938). 
-The values of the density and kinetic vis-
cosity coetfs. were calcd. The temp. and press. 
ranges were -id-40° and 740-'775 mm resp. 
The density p was calcd. according to 
Tamaru's uggestion, and the viscosity coef. 
. ,u was from the following expression : p= 
o.ooooc18z1{r+o.coz76(t-15)}kg./m'. From 
these values the kinetic viscosity coeff. was 
obtained. J.C.L. 
151. The influence of kaolin and por-
celain clay on the equilibrium of 
hydrogen ion. K. Yoshida and K. Iliroki. 
Kyoto Furling Ika Daigal-u, 12, 832-888 
(1937),-The influence of kaolin and porce-
lain clay on the equil. of the hydrogen ions 
of IiGI and NaOH was examd. by the 
method of hydrogen gas electrode. It was 
found that kaolin made H combine in 11(21.
No..1 a-Arnmre Stn,,*,", 
giving no influence on NaOH, while porcelain 
clay made 011' combine in NaOH, giving 
no influence on IICI. To the H combina-
tion of kaolin and the OH' combination of
porcelain clay is Freundlich's adsorption 
isotherm applicable. J.C.L 
152. The cathode-luminescence of 
luminescent aluminium oxide. E. iwase. 
Sci. Papers Gist. Pliys. Chem. Research, 34, 
761-774 (1938).-On several specimens of 
natural aluminium oxide minerals from Japan 
as well as from foreign countries, the lumi-
nescence under the excitation by cathode rays 
was examd. Spectrographical studies were 
made on the cathode-luminescence xhibited 
by some specimens of Japanese corundum. 
As the specimens of ruby from North Carolina 
exceed any other in the brightness of lumi-
nescence, so its emissions given by both the 
cathode rays- and the ultraviolet rays-excita-
tion and its light-transmission were investigated 
in some details. Some of the emission hands 
here observed have not yet been recorded by 
any former investigators. On the luminiferous 
synthesized materials, A120, Ri, AI.Os U, 
AI.03-Sill, AI.O,,-lln, and A1.0,, Cr, there 
were also examd. the influences of the 
concn. of activation and the calcination temp. 
upon the colour of cathode-luminescence. 
                          Author. 
153. Image made by X-rays radiated 
from a crystal surface. '1'. Fujiwara nd 
1. Takeshita. 1. Sci. Iliroshimra Univ., A, 
8, 297 -303 (1938).- casting the K. .., N-rays 
of Cu and /.n, which were radiated from the 
same point of the anticathode, on (too) of 
NaCl, an interference image made by the 
reflected rays (a similar one obtained by I-I. 
Seeman: Ann. FIrys.7, 633 (,930)) is dis-
cussed. J.C.I_ 
15.1. The velocity distribution in an 
atomic beam and the free path as a 
function of velocity. N. Sasaki and M. 
Fukuda. Pros. Imp. Acad., 14, 166-16g 
(1938).-A beam of sodium atoms was sent 
through an inbomogencous magnetic field
      The Review of Physical Chemistry of Japan Vol. 13f No. 3 (1939) 
RadioelrcurGrry and Phot"Imauirry 187
 (Stern-Gerlach). The intensity distribution f 
 the velocity spectrum thus produced was 
measured with a hot tungsten filament. The 
result shows a deviation from the Maxwell 
 velocity distribution law, slower atoms being 
deficient. The deviation was explained 
quantitatively b  taking into account the 
 scattering effect due to the sodium vapour 
cloud formed in front of the furnace slit. 
                             A u thors. 
 155. The mean free path in gases con-
 tained in a vessel. M. Stito. .1. Gnat. 
 E1ee. Fay. Japan, 59, 231-233 (1939) 
 The author considered how the mean free 
 path (1) in gases contained in a vessel must 
 be modified as compared with that (F) in the 
 free space and called. the mean free path of 
 electron moving to a certain direction in a 
 gas filled vessel, which was geometrically 
 simple, as follows: 
   (1) between two parallel plates t cm apart, 
a 
   l=F[1+F(e ~~-t)] 
   (2) between two coaxial cylinders, 
    (a) when moving from the inner (radius 
      R,) to the outer (radius R, . 
            zF(R.-F) I=F 1- ( .--R.2)' 
                + (R -R,•) E-
    (b) when moving from the outer to the 
         inner, 
          2F(R,+F)    1-F [1 + 
                   zF(R.+F) R2-A„ 
   The above relations are discussed with 
 respect to many curves and the case of con-
 centric spheres also described. Author. 
 156. Electron density and interatomic 
 distances in tetragonal pentaerythritol. 
 1. Nitta and '1'. Watanabe. Sci. Papers first. 
 Phys. Chem. Research, 34, 1669-1680 (1938). 
 -liy use of Cu K radiation filtered through 
 Ni and Mo Ii filtered through %rO_ and SrO, 
 oscillation, rotltion and powder photographs 
 were taken of pentaerythritol. The photo-
188 
metered intensities of the (/1k0) and (hOl) 
reflections were utilized in the Fourier synthesis 
of the electron density. Contour maps were 
prepd. for the projection of the electron 
density distribution upon (001) and (010). 
The obtained atomic parameters are: x=o, 
y=o, z=o for the central C; x=o.16o, y= 
0.128, z=atop for the methylenic C; and 
x=0.312, y=0.248, z=o.ooz for the hydroxyl 
0 atoms. The interatomic bond distances 
are : C-C, 1.53 A.; C-0, 1.45 A.: 0-(H)-O, 
2.70 A. The valence angles are : ZCII.-(a). 
C, CH_(b), no; ZCH.(a), C, CIL(c). 109°; 
LC, C1L_ 0, 108x°, ZCH_(a), O(a), 00)), 
116;°; ZCH_(a), ON, 0(c). 139,°; this shows 
nearly a tetrahedral distribution f the ntethy-
lenic C atoms about he central C. The (aoi) 
contour map indicates the deformation f the 
electronic clouds of 0 atoms, being presumably 
direct evidence of hydrogen bridge formation, 
                           Authors. 
157. Photographic spectrophotometry 
of a continuous spectrum. T. Azuma. 
Mazda Aenkyu Jiho, 14, 41-44 (1939) 
The photographic spectrophotometry of a 
continuous spectrum is carried out as fol-
lows:- (1) Taking Dlazda gas filled optical 
pyrometer standard lamp lighted at color 
temp. z80o`K as the standard, its spectrum 
with intensity marks indicated by a stepped 
sector or a gradation filter placed before the 
slit was taken and the micro-photometric 
curves at each step were superposed taking 
care to bring the wave lenghths together; 
while the microphotometric curve of the 
spectrum of a test lamp (in this case the 
luminescent spectrum of a sulphide phosphor) 
taken on the same photographic plate by 
the same xposure is superposed also on them. 
(2) The relative spectral intensity curves of 
the test lamp were calcd. and plotted assuming 
the intensity at each wave length of the stan-
dard lamp as ice, making very small number 
of calibrations in view of the undulation of 
the curve. (3) The relative spectral energy 
distribution f the test lamp expressed in term 
of normal spectrum is obtained by multiply-
ing the relative intensity at each wave length
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with the relative spectral energy of black 
body at 28oo°K. Furthermore, there are dis-
cussed the important exptl. factors :- (i) 
condition of noting the intensity marks with 
the Hilger stepped sector, (2) minimizing of 
the errors caused by the lens cbromatisms by 
the use of diffused silica glass. Author. 
1;8. The variation of intensities of 
spectral lines with the direction of 
observation in the Stark- effect, II. 
Kubota. Sci. Papers Inst. Phys. Churn. 
Research, 36, 7-11 (1939).-The relative 
intensities of spectral lines in the Zeeman or 
Stark effect are well known both from the 
exptl. and theoretical points of view, when 
they are observed parallel or perpendicular to 
the direction of the field (longitudinal- or
transversal-effect). However, as to the case 
when the direction of tire observation is not 
parallel or perpendicular to the field, there 
has been very little work done. In the pre-
sent paper, the author proposed an expression 
for intensity at an arbitrary angle and com-
pared it withh the exptl. results got by Lo-
Surdotube having a rotating axis. 
                            Author. 
1;9. On the Stark effect of Ne II 
spectrum. Y. Ishida, T. Tamura, and G. 
Kamijinna Six. Papers bust. Phys. Chem. 
Research, 36, 12-30 (1939).-1'he Spectrum 
of Ne Il was measured first by Merton. Later 
L. Bloch. F. Bloch, and Dejardin measured 
more lines extending toultra-violet; heir data 
were classified by de. Bruin and Kichlu on 
the assumption of LS-coupling. De Bruin 
continued the analysis further and decd. the 
absolute tern values. Ryde measured the 
Stark effect of the lines in the violet range 
and classified some of sf-configuration. Using 
the beryllium cathode in Lo Surdo quartz 
tube, the authors have investigated the Stark 
effect of this spectrum and found many lines 
emitted by 3rf.nx transitions. The Stark effects 
of the lines of this category behave similar to 
that of helium. As to the coupling. thee lower 
configurations seem to obey the normal coup-
]ing- while, as n increases, they seem to
No. 3 a-Afom is Structure, 
follow jj- coupling. Incidentally, the authors 
have evaluated the absolute term values. 
                            Authors. 
i6o. Chemical studies by means of 
molecular beams. VII-VIII. A method 
of measuring the intensity of potas-
sium atomic beams with an incandes-
cent tungsten surface. (1-2). K. Kodera. 
Bull. C/tern. fix:. Japan, 14, 114-121, 141-
147 (1939).-The surface ionization detector 
of atomic beams was studied, in which a 
tungsten ribbon was used in place of a fine 
filament. Atoms of the beans were con-
densed on the cold ribbon surface and the 
deposit was flashed. The evaporated ions by 
flashing were measured by a ballistic galvano-
meter. It has been proved that the method 
is excellent in measuring very attenuated 
beams of large cross sections. Besides, the 
behaviour of adsorbed potassium atoms on 
(lie tungsten surface was studied and the 
fr,llowing resul!s have been obtained:-The 
riblion surface is uniform hr the ionization of 
potassium atoms. To evaporate he adsorliea 
atoms as ions, the ribbon must be heated 
above Soo°C. When the surface conch. of 
adsorbed atoms is below 0.04 of that of 
monatomic lacer. the complete ionization is
effected by flashing. The ionization efficiency 
of the adsorbed atoms by flashing as a func-
tion of the surface concn. is found to be in 
good agreement with the calcd. one. The 
adsorbed atoms begin to migrate on the 
surface when heated to 500 -7o0C. A simple 
method of detg. the heat of activation of ~ the 
surrLce migration is proposed. Author. 
161. On nuclear force. T. Takeuti. Gaka-
jita liydhd, 14, 217 (r939).-Frorn the author's 
new idea which was used in calcg. the mass 
of yukon. A formula of beta-disintegration 
was obtained. Author. 
tiz. Photographic demonstration of 
uranium fission. T. Takeuti. Bull. Tokyo 
Unit'- Flag., 8, 285-286 (1939)--It was 
shown by direct photographic impression that 
uranyl acetate irradiated by Y-rays of radium
The Review of Physical Chemistry of Japan Vol. 13f No. 3 (1939)
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sulphate was partially converted toan element 
of less radioactivity and, when bombarded 
with photo-nucler neutron, itgave long tracks 
of emitted particles during the fission. 
                           Author. 
763. The promoter and supporter. V. 
Change of the active surface of a 
catalyst by adding a promoter and 
supporter. S. '1'utnmi. J. C/tear. Soc. 
Japan. 59, 893-898 (193S).-Ill the reaction 
(I), CO+I-l: *Benzine and in the hydrogena-
tion of Csl-ls (Ii), the effect of the amt. of 
Cr and kieselguhr added to Ni on the activity 
of a Ni-Cr catalyst iss examd. and compared 
with the ease of a Ni-Al catalyst. (i) In reac-
tion (I) the most favourable ratio of Ni : Cr: 
kieselguhr is too: 7.5 :50 and the catalytic 
activity is higher than that when the ratio of 
Ni-: AI.O,: kieselguhr is too: to: too. In 
reaction (11) the result is reverse. (ii) The 
promoter and supporter serve to keep the 
reducing metal from melting half at high 
reduction temps. A relatively large auit. of 
the supporter is required as compared with 
that of the promoter. (iii) In reaction (1) the 
ratio of Ni to the most favourable amt. of 
kieselguhr is z : r, while in reaction (II) it is 
i : 5o. This may be ascribed to the difference 
between the magnitude of the CO molecule 
and that of the C,HF and to the difference 
between the kinds of these two reaction. The 
reduction of Crlh is a true hydrogenation, 
while the reduction of CO is a reaction similar 
to that of a free radical-.hydrocarbon. I  
the latter case. a metal carbide is formed as 
an intermediate product and then such radicals 
as CI-1=. CH.= and Clla , are formed. 
                                  J.C.f-. 
164. Excitation of the Balmer and 
Paschen series of hydrogen and heavy 
hydrogen by electrodeless discharge. 
H. Nagaola and 1'. \Iisima. bci. Papers 
Inst. 1'/rys. Client. Research, 34, 931-956 
(1938).-'I'hrougl i by d rogen or heavy by drogen 
kept in a tube t5cm. in diameter and ioe 
cm. in length, electrodeless discharge was
The Review of Physical Chemistry of Japan Vol. 13f No. 3 (1939)
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passed by means of an excitation coil with a 
transformer of 3 K\V and a condenser of 0.003 
pF and the discharge was kept on by passing 
compressed air through the spark gap to be 
photographed by means of a Steinheit Gil 
spectroscope. The Balmer series of 14 and D 
was photographed as far as n=25, excluding 
the secondary spectra, and n=37, including 
what were like the secondary spectra. 
                               J.C.L.
165. On the continuous emission spect-
rum accompanying the resonance lines 
of neon. 'I'. Takamine, T. Suga, Y. Tanaka 
and G. Imotani. loci. Papers Last. Phys. 
(hear. Research, 35, 447-454 (1939)•-When 
a condensed discharge is passed through a 
neon tube contg. a small amt. of nitrogen, a 
continuous emission spectrum extending to 
about 5oA is observed on the longer wave-
length side of the resonance line of neon d 
744 A. From the fact that the longer wave-
length limit of this emission continuum corres-
ponds energetically to the 22'g+(F') level of 
the molecular nitrogen, it seems likely that 
the phenomenon shows a certain resonance 
effect between the excited neon atoms and the 
nitrogen molecules. Authors.
166. Vibrational analysis of CCI bands. 
T. Horie. Proc. J7rys. Jlath. Soc..Japan., III, 
21, 143-148 (1939)The band-spectrum of 
CCI in emission has been obtained by means 
of condensed discharge through continuous 
flow of carbon tetrachloride vapour. Its vibra-
tional structure has been investigated. The 
heads are represented approximately b  vx= 
35856.5 
 35 V -r8.8 0-861.1 v"- 3.5 
v"1. The transition is probably 22_+hJJ. 
                            Author.
167. Beta-ray spectrum of 2'Na. S. 
Kikuchi.. Y. Watase, J. dtoh, E. Takeda and 
S. Vamaguchi. Proc. Ploys. -Math. Soc. Japan, 
III, 21, 259-z6o (1939). The beta-ray spec-
trum of "Na was investigated with the 
magnetic spectrometer which was used in the
authors' previous expts. investigating the beta-
ray spectra of RaE and "N 224Na was pro-
duced by the Osaka cyclotron by bombarding 
NaF with deuterons 5.z Mev in energy. From 
the energy distribution curve of the spectrum 
the authors estimated the tipper limit to be 
1.37±0.03 Mev. This value is considerably 
lower than the inspection upper limit obtained 
by Kurie and others and Amaki and Sugimoto 
from the analysis of Wilson chamber photo-
graphs, but it is in agreement with the value 
obtained by Feather by [lie absorption method. 
The number of electrons in high energy region 
is much smaller than expected from the K: 
U. theory. As for K.-U. plot, the authors 
get forr the theoretical upper limit 1.93 AIevM 
which is 0.56 Mev higher than the inspection 
upper limit. The general feature of the plot 
in low energy region is different from the case 
of "N. In the latter sue, the low energy 
electrons were relatively more abundant The 
Fermi plot can be represented by straight lines 
having knicks at 1.15 and o.6 Mev. As the 
transition from "Na to "Mg is considered to
be " forbidden," the direct comparison f the 
result with the theory is at present impossible. 
However, if we assume that the Fermi dis-
tribution function is approxinlal4y valid both 
for allowed and forbidden transition, the "MMlg 
nucleus hould have excited states at 0.22 
and o.8 11ev, and the gamma-rays of energy 
0.22, o.6 and o.8 Mev are expected. 
                           Authors.
168. Gamma-rays accompanying the dis-
integration of -'Na. S. Kikuchi, V. Watase, 
J. Rob, E. Takeda. and S. Yamaguchi. Prow 
Phys.-Math. Sac. Japan. III, 21, 26o-26i 
(r939).-Gamma-rays accompanying the dis-
integration f =''Na was investigated byanaly-
sing the secondary electrons emitted from a 
carbon plate by the magnetic spectrometer. 
There are two groups of Compton electrons 
of approximately the same intensity having 
max. energy edges at 2.74±0.07 and 1.27 
±o.o5 11fev and less clearly the third group 
at o.6 Mev. The energy of the corresponding 
gamma-rays are 2.97±0.07, 1.49±0.05 and
The Review of Phy§ical Chemistry of Japan Vol. 13f No. 3 (1939)
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about o.8 Mev resp. The gamma-rays from 
°'Na was investigated by Richardson and it is 
reported that they consist of three lines of 
energies 3.00. 2.04 and 1.01 Mev, whose in-
tensites are in the ratio of about o.65 :0-95; 
1.05. The energy value of the hardest cony 
ponent is in good agreement. But as to the 
other groups, disagreement is fir above the 
esptl. error. Ill connection with the beta-my 
spectrum, the analysis of the gamma-rays of 
energy lower than 1 llev is important. The 
present results are not sufficient to decide 
whether the knicks in Fermi plot are really 
connected with the excited states of "IN-
nucleus, although the o.8 Mee gamma-my is 
just to be expected from the beta-ray analysis 
reported in the preceding note. Authors.
16q. Photo-conductance of the dye-
sensitized silver bromide and the mecha-
nism of the dye-sensitization. I. N. 
Kameyama nd 'I'. Fukumoto. J. Soc. Client. 
Ind. Japan. 42. 489-492 (1939)--Samples in 
in form of thin flat plates of thickness about 
loop were made of silver bromide by fusing 
and leaving it to cool and crystallise between 
two perfectly flat surfaces of two pieces of 
pyrex glass. They were well annealed, all in 
the dark room. Two fine wires of gold. were 
imbedded in the samples previously, and a strip 
ofarea, i mm by iomm, was made for the mea-
surement of electricconductance. As the con-
ductance was small, a system of the balanced 
(i.e. amplification was arranged for the ampli-
fication of the small current. The spectral 
distribution of the photoconductance was detd., 
either in the case of silver bromide alone, or 
in the cases of silver bromide sensitized with 
sensitizes dyes. The spectral distribution of 
energy of this optical system at the place of 
the sample had previously been detd. by the 
thermopile. In the case of silver bromide 
without dyes. the photo-conductance was max. 
at 454^-458 mp, and the spectral distribution 
of photo-conductance orresponded well with 
the photographical sensitivity. In the case or 
erythrosin, a photo-conductance range with the 
max. at 56o rap was found, besides the usual
pure silver bromide range. This corresponded 
well to the photographic sensitivity. The 
correspondence of the spectral ranges of the 
photographic sensitivity and the photo-con-
ductance were also found in cases of krypto-
cyanine and dicyanine. In the former the 
max. of the photo-conductance was at 745 
nip and in the latter the maxima were at 670 
nip and 568 mp, besides the usual one of 
silver bromide. From these facts the authors 
conclude that electrons are set free or, in other 
words. elevated to the conduction hand by 
the energy absorbed by the adsorbed sensitizer-
dyes, and this is the origin of the latent image 
due to the dye-sensitization. In the expts. 
using kryptocyanine, although that amt. of 
light of 735 mp which corresponded at least 
to two quanta for each ion of Br and Ag+ 
on the surface had been- thrown upon the 
sample, the degree of the photo-conductance 
did not show any sign of decrease. Although 
several investiuators have shown that one mole-
cule of sensitizer dye is adsorbed for every ten 
or more of Ag` or Br ions on the surface. 
the above result would indicate that the (lye 
is not destroyed after the absorption of light, 
that is, the function of the sensitizer dye is the 
transmitter of energy. Authors.
i7a The kinetics of the hydrogenation 
of ethylene with nickel. 11. O. Toyama. 
This Journal, 12, 115-124 0938)-
171. Emission spectrum of the flame 
of bromine burning in hydrogen and 
mechanism of the reaction. '1'. Kitagawa. 
This Journal 12, 135-147 (1938).
172. On the photochemical decomposi-
tion of ammonia. S. Shida. This journal, 
13, 12-30 (1939)-
173. Emission spectrum of the oxy-
hydrogen flame and its reaction mecha-
nism. I. Formation of the activated 
water molecule in higher vibrational 
states. 1'. Kitagawa. This journal 13, 96-
107 (1939).
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174. The vapour pressures of both 
heavy and light hydrates of BaCI.. M. 
Ilonlma and T. Takai. Buff. L1at. Fhys. 
Chem. Research., 17. 331-337 ('938).-The 
dissocn. vapour press. of I3aCl._ 2H,0.°BaCi: 
11.0+H:0 and 13aC1.•zll:0~341C1.1).0+ 
D:O were measured in the temp. range 25-
55° by means of a tensimeter. The former 
reaction was expressed by log -2.995/7' 
+10.8129 and the latter by log P,.,..=-
3,102-5/7'+ 11-135. The ratio of both diss-ocn. 
press. approached i with rising temp. as 1.10 
(z5`), 1.04 (35), 1.03 (4j) and i.oi (;5`). 
From these results JP'° and JII of hydration 
by water were calcd. and compared. 
                             J.C.L. 
175. Free energy of the formation of 
aqueous solutions of salts. VI. Free 
energy of the formation of aqueous 
soln. of Na.SO, and K.SO,. 'I'. Takai. 
Trill. Inst. M y& Chem. Research, 17, 338-
341 (1938).-Combining the values of the 
differential free energies of the dissoln. of 
Na.SO, (anhydrate) in Na.SO, solos. of 
various conens. calcd. by Sitnta. Murata and 
Toyoda, and those of K.S0, in K.S0, solns. 
by Islurata with those of dilution calcd. from 
the vapour press. of Na.,SO, and K.SO, 
solos. by Pence and Eckstrom, the values 
of integral free energy of dissolution f NaSO, 
and K.SO, at 35 were calcd. J.C.L. 
176. The chemical equilibrium in the 
heterogeneous ystem MgO(s)+Cl.(g);t 
    .(s)+ 2 0.(g) at high temps. K. MgCl 
Nakazima nd '1'. Okuno. Tech. repts. liyto-
$lrn bray. Univ., 13, 49-56 (1938).-The 
equil. consts. of the reversible r action, MgO(s) 
CI.-_JIgCI.(s)+ L 0,(g), at 550°, Goo, 650' 
and 7ooC. were statically measured and the 
numerical values kinetically obtained from 
these consts. were compared with those of 
other investigators. The results obtained by 
the authors are as follows:
     log lip'=t.7o36-1,218/T 
  JF'=-9,570-4.95T In'I'+o.ooo2ST2 
                          +4s,.69T 
      JP°_w,=-4.330 cal. 
     JSs=-12.39 cal./deg. J.C.L. 
t77. On the dissociation pressures of 
hydrates. IV. Vapour pressures of 
MnCI_•4H.O and MnCL•2H,O. K. Sano. 
J. Chein. &c..Tapan, 59, 846-848 (1938).-
By means of a glass pring manometer, disson. 
vapour pressures of MnCI.•411.0 and MnCI.-
21d.O were measured and the relations 
obtained are as follows : 
 MnCl;41L0: 
   log PII.O(m n1.) =-z,893,8 io/T+ 10.534 
  MuCl.•211..0: 
   Ioe 1' I =-3.o98.86/T+ 10.373• 
From these resells, the free energy is calcd. 
as follows : 
 MnCI.•411.O=Ii1nCL: 2H.O+2H.0 
    JF'.a,=;.616cal., JH._,=z6.5oocal. 
  J11110,2 H.0=MnC1.+3H.O: 
    JF°m=7.936 cal., 111es -8,378 cal. 
                                J.C.L 
178.. The Faraday effect and the con-
ductivity of electrolytic solutions. A. 
Okazaki. Venn. Ryojun Coll. Fag. XII, 33 
-43 ('939).-0) It has been found that he 
equivalent percentage increments J of Verdet's 
const. at and the rotation const. D= nutd                        (n-+2)° 
of the soles. of alkali halides have linear rela-
tions with the degree ofdissociation  or the 
equivalent conductivity A over the concn. 
range of m<6 : J=B+(A-B) i=B+(A-B) 
 o (z) Ily graphical extrapolation t  i=1 A 
or o. the values of A and B concerning w 
and D have been detd. The A -value of an 
electrolyte may he composed a ditively of the 
moduli characteristic of the component ions. 
(3) The molecular rotations of the salts in 
dissociate(] andundissociated states have been 
evaluated byusing the values of A and B. 
                            Author.
No. 3 
179. The Faraday effect of strong 
elecrolytes in aqueous solutions. VII. 
NH,CI. BaCI_, NaNO„ HNO„ Na.SO„ 
ZnSO, and NaC10,. A. Okazaki. ,llem. 
Ryglna Coll. Eng.. XII, 45-60 (1939): (r) 
The relation between the magneto-optical 
rotation and the concn. of the aqu. solns. of 
NII,CI, BaCI., NaNO,. KNO,. Na.SO„ Z1 S0, 
and NaC10, has been studied for 1)-lines. It 
has been found that the corrected molecular 
rotation M[D] of the chlorides decreases with 
increasing conen. and that of NaCIO., increases 
slightly. while those of the nitrates and the 
sulphates are nearly independent of concns. 
(z) The value of AI[D] in dissociated state 
has been detd. by graphical extrapolation to 
infinite dilution. By using (his value of AI[D], 
the corresponding value of molecular refiac-
livity R and the ordinary dispersion data, the 
value of a for the dispersion electron, its 
           1n 
number per molecule and the wave-length of 
the absorption hand of these lectrolytes (except 
for NaCIO,) in dissociated states have been 
evaluated. Author. 
18o. Reduction-equilibrium of FeO in 
liquid iron by hydrogen. 1. Tajiri and 
Z. Shilrata. Tehin-lo-Ilagaue. 25, 194-197 
(1939).-For the purpose of detg. the 
chemico-thermodynamical values of FeO at a 
high temp.. which plays the most important 
role in the chem. reaction of the steel-making 
process-, a known mixt. of steam and hydrogen 
was Ixtsssd over the liquid iron, heated by a 
high-Frequencyy induction furnace at a temp-
between 1,54;°-1,70°C, to establish the 
eq uil.:-
  FeO(in Fe(1))+1l. Fe(l)+H-O(g). 
Anti he quil. coast. ic= P1~ PFeO% was 
calc l., where the oxygen content was detd. 
by the hydrogen-reduction method. From 
the results, the relation between the equil. 
const. and temp. is given as follows : log 
5=6612_ 55 1. Using equation 
(1), the equil. coast., detd. at each temp., are 
reduced to the values at the same temp. of 
i,6oo'C., which depend only on the temp. and
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are independent of the amt. of FeO in liquid 
iron : FeO in this case behaves as an ideal son]. 
From el. (1), Fe (1) +zO,=FeO (% in Fe) 
dF"=-29930-2.40T, Fe (1)+ I O.,=FeO (I), 
z and F°=-61046+ 14-85T are given. And the 
equil. consts. of the following reaction, Fe (in 
Fe(I)) +CO-~Fe (I) +CO....... (z) are expressed 
as follows: log 1'.•,~ = 7978 -               P
c,;FeO% 'I• 4.85. 
From the above. equil. consts. at several temps. 
were calcd. to compare with the exptl. values. 
                           Author. 
181. On the thermal conductivities of 
some binary gas mixtures. F. Ishikawa 
and K. Hijikata. hall. Ind. Plops, Client. 
Research. 18, 40r-415 (1939).-This work 
was undertaken with the purpose of making 
use of a thermal conductivity method of gas 
analysis in the accurate investigations  client. 
problems. In this report the thermal con-
ductivities of two binary systems CO-If. 
and N,-H. were investigated. The thermal 
conductivity of each pure gas was studied in 
connection with its press. up to nearly i atm. 
The thermal conductivities of tire hinary 
systems, mentioned above, were measure,] at
several cont. press.. and their esults discussed. 
'lire expts, were carried out be inserting a
conductivity wire as one of the amts of the 
Wheatstone bridge, and by measuring the 
voltage which is proportional to the current 
necessary to keep the temp. of the wire coast. 
By this method tire composition f tire tnixt. 
cart easily be detd. accurately, the max. error 
being less than o.r%. The effects on the 
conductivity of the heat loss due to the end 
cooling, and of the-adsorption f hydrogen 
by tire wire were discussed. Authors. 
i8z. Studies on tire antimony metal 
electrode for pH determination. 11 f.
'I'amai. .1. Biochern., 29, 307-318 (1939) 
Antimony metal electrode is said to be useful 
for pi I detn. Its potential is related with pH 
by the following eq.: 1:=e-d. pH. But the 
values of e and d, already reported by many 
authors, are widely different. The author 
has studied this deviation of e and rl, and
The Review of Physical Chemistry of Japan Vol. 13f No. 3 (1939)
 194 ABST 
has come to the conclusion as follows. The 
potential of the Sb electrode is not detd. 
merely by the p11 of the soln., but is also 
influenced more or less (and indeed is always 
depressed) by the nature and conch. of the 
acid radical contained in the solo. The 
depressing action is most intensive in tartaric, 
m-phosphoric, oxalic and citric acid; sulphuric, 
phosphoric and nitric acid are less active, 
while in hydrochloric and acetic acid it is 
hardly delectable. The depressing action is 
remarkable in coned. solns. and fades away 
with dilution, becoming scarcely detectable at
0.o0oi mol. These characteristics are thoro-
ughly maintained ven when the acid soln. is 
neutralized partially or totally with alkali, 
such as NaOl-I, KOII, Ca(OI-1). or Ba(OII).. 
The deviation of e and d is caused by this 
depressing action of acid radicals. Mote than 
this, there are many factors of accidental 
errors which disturb the reproducibility of the 
measurement. Author. 
183. Activity coefficient of strong 
electrolytes in the concentrated solu-
tion. S. K:meko. Bull. Efecfrotech. Lab.. 
3, 419-420 (1939).-From the theory publi-
shed in like previous report, activity ateff. of 
strong electrolytes in the coned. soln. is 
calcd. and the following formula is obtained 
h1 7 Dl:'I' _nc' vv, i xxa +(3 rNv a' 
   am 1000 +In o where r isactivity 
coed, r the charge of an electron, D the 
dielectric oast of the solvent, k Boltzmann's 
const.. T absolute tenmp., v the number of 
 the i ions in one molecule, v„ the total number 
of ions in one molecule, z the valency of the 
i ions, x the reciprocal of the thickness of 
 ion atm., a the mean diameter of an ion, N 
Avogadro's number, av/am the partial molal 
volume of the solute, C cones. Of the solo., 
in molarity, and d the density of the solvent 
                                 .Author. 
 184. On the theory of fusion. A. flara-
sima. Proc. Phys. lllath. Soc. Japan, 21, 156 
-165 (1939).-A study of the partition func-
R ACTS Vol. Y11I 
tion and of the equations of state of solid and 
liquid is made. By assuming the form of 
mutual potential energy between two adjacent 
atoms as consisted of a parabolic part (near 
the equil. position) and a linear part, 
the author has obtained S-like isotherms as 
in van der Waal's theory and decd. the 
melting point by the condition of phase 
equil. Lindemann's formula is derived 
and change of density upon fusion is calcd. 
Further, the thermal pressure in liquid is 
calcd. and compared with the result which 
the author has got previously. Author. 
185. On the thermal conductivity of 
the system H; }ICI and the equilibrium 
in the reduction of cuprous chloride 
by hydrogen. F. Ishikawa nd N. Imamura. 
Bull. Inst. 1'hyx. Chain. Rescarch, 18, 537-
547 (1939).-Using a cell with a straight wire 
the thermal conductivities of II. and IICI 
were measured at 25', the press. being varied 
from zero to Tao mm. The thermal conduc-
tivity of the binary system, I L-I ICI, was 
measured at300, coo, and 700 mm. and the 
relation between the conductivity and the 
composition f the mixh discussed. Using the 
result mentioned above, the eluil. in the reduc-
tion of cuprous chloride by hydrogen was 
studied at 3001nn111 and 290-4ao'. The equil. 
const. may be expressed by log K.=log p'1ic/ 
pre=-3824/T+5.399 (attn- units). The fol-
lowing thennodynamical values were obtained : 
zCuCl(s)+11.(i atm.)- Cu(s)+2I-1Cl(i attn.), 
J li =z 2964-10.741'+o.oo3o6'1'', Jr=2x964 
+24.73'T log T-aao3o6T'-10o.69T. Cu(s) 
+1/2CI. (i ate,)=CuCI (s), JII.=-32o8o 
Cal, JF,ww=- 28zo1 cal, JS2=- 13.02 
r11/dog. Sruct=21.30 cal/deg. It was pointed 
out that these results were in fairly good 
agreement with the previous report of Al. 
Watanabe. Authors. 
186. Thermo-dynamical studies on chlo-
rides. V. Reduction equilibrium of 
chromous chloride by hydrogen. K. Sano. 
J. Chem. Sac. Japan, 59, 937-940 (1938).-
By investigation f the reduction equil. of
The Review of Physical Chemistry of Japan Vol. 13f No. 3 (1939)
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chromous chloride by hydrogen, the following 
reaction was obtained : 
   (t) CrCC,+l-1_=Cr+2HC0 : 
log iCp=-Io,408.156/T+6.748 (at 893-
1,075°K) 
   (z) CICI.+I'I,=Cr+2i1CI: 
JF°=53,359+7.86 In T-0.002025T2-
88.879'I' 
411=53359-7.36 T+o.oozoz5 T' 
   (3) Cr+CI_=CrCI_: 
dF°.,s=35.4zo cal., d1Isa=94,977 cal. 
4Sse=32.07 L•'.U. 
   (4) S.,,(CrCI,)=26-92 E.U. J.C.L 
137. The effect of X-ray on various 
electric potentials. K. Yosida. Kyoto 
Furitsu IL-a Daiyak-u Zassi. 22, I IA-1132 
(t938).-The radiation of X-my exerts no in-
fluence on various potentials, uch as the 
phase boundary potential of mercury and 
sulphuric acid or formic acid, the potential of 
a cell consisting of calomel electrode and o.I 
A' or said. potassium chloride, and the poten-
tial of the standard cadmium cell. J.C.L. 
188. A study of the electrode poten-
tials of metals in aqueous solutions of 
nitric acid. Y. Yamamoto. Bull. Iuxt. 
Phys. Client. Research, 17, 614-641 (1938).-
Various metals. uch as If-. At, Cr, Mn, Fe, 
Co., Ni, Cu. %n, Nlo, Ag, Cd, Sri, Sb, Ti. W, 
I't. Au. 11g. Pb, 13i. C, Si, haematite, piano 
wire. 13% Cr stainless teel, 7:3 brass, nick-
Tome alloy, etc.. were immersed in pure water 
or various ohls. of nitric acid (to diflercnt 
concns. from 4.5% to 63%) for 20 minutes, 
and the changes of the potentials of these 
metals were measured every 15 seconds by 
means or a valve potentiometer. A said. 
calomel electrode was used as the other elect-
rode and the change was expressed by the 
absolute potential whose standard was the 
potential of a satd. calomel electrode (+0.525 
V). The result observed was: C. Al. Si, Cr, 
ray Cr stainless teel. Ta, W, Pt, Au, etc., 
were hardly or never corroded; while all the 
rest of samples were corroded. The electrode 
potentials either ose or fell immediately after
Thernruhemirtry 195 
the immersion and then gradually became 
cost. Generally speaking, the electrode poten-
tials tended to rise as the concn. of nitric acid 
became higher, but those of Al, /.n, NIn, Co, 
Ag. Cd, Sn, 1-Ig, etc., showed the min. for 
a certain concn. of nitric acid. As soon as 
the concn. of nitric acid reached to a certain 
degree, a sudden rise was noticed in the 
potentials of Fe, piano wire, 13% Cr stainless 
steel, Ni, nickrome alloy, etc. Pt has the 
highest potential, +r.6 V, with Au, W, Ta, 
Mo, Ag, etc. coming in the order, and Nlg 
at the lowest, -0.7 V. The electrode potentials 
obtained after 20 minutes' immersion were 
plotted against the atomic numbers. (Those 
of Nig, AN, 7.n, Cd, Sn, I'd, etc. lie periodi-
cally at the lowest.) The degree of the corro-
sion does not always agree with the fluctua-
tion of the electrode potentials. J.C.L. 
189. A study of the electrode poten-
tials of metals in aqueous solns. of 
copper nitrate. Y. Yamamoto. ibid.. 
680-693 (1938).-By immersing the same 
metals mentioned in the preceding expt. in 
2, 8, 14, and 2o% aqueous solns of Cu(NO,)., 
their absolute potentials were measured. The 
metals whose surfaces remained unchanged 
after 20 minutes' immersion are C. AI, Si, Cr, 
r3i% Cr stainless teel, T'a, W, Pt, Au, H„ 
etc. All the rest of samples were affected. 
The electrode potentials rose or fell imme-
diately after the immersion a d then gradually 
became cond. The higher the eaten. of 
copper nitrate became, the larger the electrode 
ptentials tended to be. Fe and piano wire 
gave z kinds of potentials. showing sudden 
changes of the potential, while Cr. Nln, Pb, 
etc., showed considerably complex changes of 
the potential. Pt has the highest potential, 
+ 1.2 V, Au. T'a., W, Hg, Ag. etc.. coming in 
the order, and Nfg.,at the lowest, -0.7 V. The 
order of the magnitude of the electrode poten-
tials of these substances is varied more or less 
according to the concns. of copper nitrate. 
                             J.C. i_ 
Igo., Researches on the electric
i
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boundary layer disturbance. XIV. The 
biological water elucidated from the 
view-point of the adsorption and dis-
persion of electro-magnetic wave. I. S. 
Ueda and 11I. Shikata. .L F.teetrochenl. Assoc. 
Japan, 6, 333-336 (1938).-To make clear 
the form of biological water the authors in-
vestigatel the absorption and dispersion of 
electro-magnetic wave in the Kaoli:wg-liquid 
paraffin systems of (I) South- and (11) North-
Dfanchukuo growth at 30°-I1o°C and below 
600 of frequency, and compared the dielectric 
properties. Exptl. Results : (i) The influence 
of temp. on the loss of dieleetricity-In both 
samples conig. about 6.5% water, tan a appears 
not at low temps.. but with increasing temp. 
(at lower temp. in (I) than in (1I)). (ii) The 
influence of the frequency on thee loss of 
dielectricity'-Above 9o°C the max. of tan 6 
appears in (I) and (II), hut not in the fre-
quency of the present expt. At the same 
exptl. temp. the max, of tan o of (1) appears 
in the higher frequency as compared with 
that of (II). and, acconlingiy, the lower the 
temp. is the longer.the relaxation time is. 
Consideration f the Exptl. Results: From 
the water contd. in the samples and the type 
of rotation of dipole in the case when the 
dipole moment of water is laid in the alternat-
ing electric field it is assumed that (II) has 
more intense affinity to water than (1),i. e., (II) 
conts. larger amt. of adsorbed water than (1). 
if. ibid., 337-341 (1938).-Using the same 
samples contg. about 19% water, the similar 
expt. was carried out at 9°-4"5°C by means of 
a specially made low temp. thermostat. Exptl. 
Results : (i) The influence of temp. on the 
loss of dielectricity-Each sample reaches the 
max. Of tan 6 at a definite temp. below the 
frequency of 3000. As the frequency is 
lowered, the max. point moves to the side of 
low temp. Above the frequency of 3,000, the 
lower temp. is, the more tan 8 decreases and 
tan o can not be caled. from the side of high 
frequency. As to the max. of tan a in the 
case of the same frequency. that of (I) lies on 
the side of lower temp. (ii) The influence of 
frequency on the loss of dielectrocity-In the 
cases of both (I) and (II), below -zoo, the
max. of tan a moves to the side of low' fre-
quency with decreasingtemp., andaccordingly 
the relaxation time tecomes longer as the 
temp. falls. At the same temp, the max. of 
tan o of (11) lies on the side of lower fre-
quency as compared with thatt of (I) andd the 
relaxation time of (II) is longer. Thus the 
similar conclusion to the preceding report has 
been drawn. J.C.L.
191. The electrolytic solution pressure 
of pure aluminium. I. I. Igaiasi and S. 
Kodama. Nippon Kinzoku Gakkai-Si, 2, 
463-466 (1938).-Though it is stated that the 
standard electrolytic soln. press. Eh is 1.33-
1.69%, yet the value observed by Endo and 
Kanazawa is only 0.78 V. The fact that the 
observed value is thus far smaller than that 
calcd. thermo-dynamically may be ascribed to 
the oxide film produced on the surface of Al. 
Therefore, the authors measured the press. in 
question at quite a standstill, using an electrode 
of such a purity as 99.99649° and in the 
complete absence of O_. and obtained Eh= 
1.26 V. ]n this case a special attention was 
paid to the change of the press. for thee first 
several minutes and also to the effect of the 
gas introduced. As soon as the electrode was 
immersed in the soln., the press. gradually 
ros The introduction of hydrogen raised 
the press., and that of oxygen caused a sud-
den fall in the press. and then raised it. 
                             J.C.L.
19z. The specific heats of somee solid 
aliphatic acids and their ammonium 
salts and the atomic heat of nitrogen. 
S. Satoh and T. Sogabe. Sei. Pap:rs Inst. 
Phys. Chem. Research, 36, 97-105 (1939) 
The mean specific heats of oxalic, succinic, 
pyrotartaric, and tartaric acids and their am-
monium salts were decd. The atomic heat of 
nitrogen was deduced front the difference 
between the molecular heats of ammonium 
salts and their resp. acids. The atomic heist 
of nitrogen was found to he about 1.8 in 
some cases, about 6.4 in other cases and 
generally about 4.2 which does not much
The Review of Physical Chemistry of Japan Vol. 13f No. 3(1939)
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differ from the value 3.5 provisionally detd. 
from the study of various nitrides. Authors. 
193. The vapour pressure of dissociated 
water from hydrates. VI. The vapour 
pressure of dissociation of MgCI_4H.0 
and MgCl.2H_O. Ii. Sano. J. .Chem. Soc. 
Japan, 59. 1145-1149 (1938).-Using the 
press. guage of n-butylphthalate ester, the 
author measured the press. in question and 
obtained the following expressions: NIgCI; 
4H20 : log pI l.0=-3,505.577/T+10.4625 
and 1igCl_ 2H:O : log pH_0=-3,6o'.c93f ' 
+9.6130. J.C.L. 
194. A thermo-d-vnamical study of chlo-
rides. VIII. The reduction equilibrium 
of manganese chloride by hydrogen. 
A. Sano. J. Chem. Soc. Japan, 59. 115o-
1153 (1938).-13v the gas circulating metl.od 
the author calcd. the equil. const. of MnCl_ 
+1I,=11n+21IC1 at 820-9oo°li, and ob-
tained log lip = - 14,520.7681/T' + 7.4678. 
Hence the following thermo-dynamical values: 
JF°=70,311+6.oz T In '1' - 0.00175 T'= -
77.818 T ; J1-1= 70.3! i-6.02 +a00175 T° :. 
4 r°sss = 57137 cal.; J11, = 68.672 cal. ; 
4S,s= 38.54 E.U. The heat of formation 
and the free energy of formation of 1InCI. are 
found to he 411495= -1 12.450 cal. and 
4F°„s=-102.970cal. resp. and S-ss(MnCI_) 
=27.45 E.U. ).C. L. 
195. On the magneto-optical properties 
of potassium iodomercurate solution.
Q-Colloid Cheniirdry and S,,, .f                              cea       cl-Ally 197 
 T. Takei, Y. Hosino and T. Osakada. J. 
Electroehem. Assoc..7apan, 7, i86-18q (T939)-
-The potassium iodomercurate soln. was 
found to be the most suitable one for making 
magneto-optical instruments, asthe soln. has 
an extraordinarily high power of magneto-
optical rotation. In the paper, the following 
inagnetooptical and phys: chem. properties of
the K_Hg11 solo., especially of the said. water 
soln. arc described. (I) From the data mea-
sured by R. Lucas & F. Gallais, the empirical 
formula between Verdet's cons!. V and wave-
length d (p) was derived : V 0.0315 (20°C)                               A--0 .132 
The Verdet's coast. calcd. from this formula 
was found to show good agreement with the 
authors' measurements. (z) The variation of 
Verdet's coast. (for D-line) with temp. : Vor 
=0.148,-o.0a0o72 (t-2o). (3) The specific 
gravity at 20°C : (T=3-11. (4) The absorp-
tion spectrum was investigated for the satd. 
soln.. i/to said. soln., and i/roo said. soln. 
(5) The transmission f light was at max. at 
the wave-length 5800 A (the soln. showed 
yellow colour). (6) The refractive index at 
various conch. was measured. For sat. sole., 
no= 1.719 (zo°C). (7) The corrosion tests for 
thirteen organic substances and ten metals were 
carried out. The organic substances were 
generally resistant, while the metals were very 
corrosive except nickel and nickel alloys. 
                            Authors. 
196. Thermal analysis of the oxidation 
of sulphites. (I). H. Matsuyama. This 
Journal, 12. 168-19r (1938).
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197. The influence of dryness of sam-
ples on the electrokinetic potentials. 
K. Kanamaru. T. Takada and K. Maeda. 
&n-iso Kogyo. 14, 132-136 (1938).-The 
electrokinetic potentials of glass and nitrocel-
lulos_s with different degrees of dryness in 
water and alcohol were measured and the 
influence of dryness, or the presence of the
residual solvated layer. on these potentials 
was examd. from the authors' theory on 
lyophilic properties. J.C.L. 
198. On the adsorption of ammonia by 
platinum black. I. Sano. J. Chem. Soc. 
Japan. 59, !399-14o6 (1938).-The adsorp-
tion velocity and amt. of ammonia by platinum
198 AIIST 
black subjected to sintering procedure con-
ducted under evacuation at 50 °C for 3 hours 
(and accordingly it may point to platinum 
sponge) were measured ato, too, zoo°, 300°, 
400° and 50oC under t atm. press. Each run 
of the measurements being over, the gas was 
collected and analyzed ; sonic quantity of a 
constituent which was not absorbed by dilute 
sulphuric acid was found in it. In the case 
where oxygen existing primarily as a surface 
compd. on platinum was removed previously 
through reduction with hydrogen, the insoluble 
constituent above said might be considered 
to be the mixt. of hydrogen and nitrogen 
resulting from the decomposition of ammonia. 
this appearing at 400°C and upwards; in the 
case where not treated with hydrogen in 
advance. it might he nitrogen which manifests 
itself at o°C and upwards. It was indicated 
from eaten. based on these facts that ammonia 
might be adsorbed activatedly on platinum 
at 400°C or more. Author. 
uf9. On the catalytic decomposition of 
hydrogen peroxide by colloidal plati-
num-carbonyl. I. Sano. Bull. Chem. Sac. 
Japan, 13. n8-iz6 (1938).-The catalytic 
decomposition of hydrogen peroxide by 
colloidal platinum-carbonyl as well as colloidal 
platinum obtainable from it was examd. In 
the former case, the reaction proceeds as 
uninrolecular fter it passed through an in-
duction period ; in the latter case, it deviates 
from uninrolecular throughout the course of 
the reaction concerned, and this may be ex-
plained to be due to the retarding influence 
of oxygen evolved front hydrogen peroxide 
and adsorbed on the surface of colloidal 
platinum. Some considerations were made on 
these facts. Author. 
zoo. The sorption of gases on reduced 
nickel. I. Hydrogen, oxygen,, and hydro-
gen bromide. At. Takebayashi. Bull. Chem. 
Soc. Japan. 14. 47-53(1939).-Y. Urushi-
Ixtra and the present author have found that 
reduced nickel and reduced iron reverse the 
direction of the addition of IIlit to 'ethenoid 
compds. in the same way as oxygen. The
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expts. are by no means intended for an exact 
investigation f the sorption itself, but have 
been carried out with a view to knowing the 
behaviours of reduced nickel toward these 
gaseous substances. At zo°, oxygen was more 
rapidly and abundantly sorbed than hydrogen. 
The sorbed hydrogen was desorhed in vacuum, 
whereas the sorbed oxygen was not. The 
whole oxygen sorbed is considered to be 
chemically bound to the nickel, and the 
oxygen was partly removed from the nickel 
by hydrogen. In the dark, HBr was sorbed 
gradually and extensively, suggesting an ac-
tivated adsorption. Reduced nickel, saturated 
with oxygen, consumed much more Mr. It 
is supposed that traces of water formed by 
the action of 11Br on the oxygen-stained 
nickel accelerate the reaction of metallic nickel 
and i1Br to give hydrogen and nickel 
dibromide. Author. 
zoi. On the nature of foam. V. Phase 
inversion and foam formation of 
emulsion consisting of acetic acid, 
benzene, and water. 'I'. Sasaki. Bill. 
Client. Soc. Japan, 14. 107-114 (1939).-
The heterogeneous region of the system con-
sisting-of acetic acid, benzene and water (AB\V) 
is divided into three regions A. It and C, 
referring to the type of emulsion produced 
by two different modes of shakiniz. Systems 
in region A and B produce water-in-oil and 
oil-in-water emulsion resp. whatever the 
mode of shaking, and those in region C 
occasionally produce both types of emulsion 
according to the two modes of shaking. The 
region C is called the phase inversion zone 
by shaking. Some systems of thir phase 
inversion zone behave both foamy and non 
foamy according to the two different modes 
of shaking. The existence of such foam-
nonloanr system is restricted in a portion of 
the phase inversion zone which at the same 
time forms a portion of foamy region of hereto-
geneous system of all\V. The difference in
nature or behaviour between two possible types 
of emulsions produced by one and the same 
system was compared in details, and its 
discussions were made, Author,
No. 3 - 1-Cdloid Chemist v 
202. The colloid-chemical studies on 
systems of three-liquid components. 
Ill. On the emulsification between two 
inmiscible liquids with equal specific 
gravity. N. Sata and H. Okuyama. Bull. 
Chew. Soc. Japan, 14, 135-139 and 147-
152 (1939) It was studied the emulsification 
between two inmiscible iquids, whose specific 
gravity exactly the same. Such system of 
liquid could be prepd. from combination of
three liquids with different miscibility and 
different specific gravity. It was treated the 
systems : l3ehzene-Water - Carbontctrachloride. 
I3enzene-Chloroform-Amylalcohol (iso), and 
l3enzene-Methanol-Water. At adequate conch., 
they gave two-liquid-system with equal spe-
cific gravity. Emulsification and coagulation 
in such systems were related with interfacial 
tension, viscosity etc., besides their specific 
gravity. An expt. was carried out, which 
concerned especially to emulsion-type. The 
influence of gas-phase and vessel-wall were 
shown to be the important factors. The 
The emulsification with ultrasonic wave (450 
K.C.) was also studied, which gave almost 
the same results as other researches, with 
ordinary two-liquid-systems of different specific 
gravity. Authors. 
203. Bubbling method of electrosmosis 
measurement. II. Muraoka and 1'. Omori. 
Bull. F.leclrolch. Lab., 3, 414-417 (1939) 
For a measurement of he velocity of etectro-
smotic flow by moving of a bubble in the 
side tube of the Briggs' app.. the suitable size 
of the bubble was observed to be as large as 
1.11 tinges of the diameter of the tube, in 
which the bubble was situated. By this 
method, the velocity of electrosmosis was 
decreased first rapidly, then very slowly and 
finally Was const. with incrc-tsing of the 
thickness of the membrane, the current or 
voltage being adjusted to be const. A new 
app. for an ultramicroscopical and electro-
phoretic method using a bubble was proposed. 
                              Authors. 
204. On the catalytic decomposition of 
oxalic acid by colloidal platinum-
The Review of Physical Chemistry of Japan Vol. 13f No. 3 (1939)
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 carbonyl. I. Sano, Ball. Chew. Sac. Tapan, 
 14, 121-131 (1939).-The deconlpn. of aq. 
 solns. of oxalic acid (0.10. 0-05, °.025 N) due 
 to oxidation accelerated bycolloidal platinum-
 carbonyl of red colour as well as colloidal 
 platinum of black colour obtainable from it 
 was, in the presence of oxygen and diffused 
 day-light, studied during a period extending 
 several hundred hours at 25.OC. and thirty 
 hours at 5o.oC. In the dose where the red 
 sot is added as catalyst. the reaction proceeds 
 as unimolecular fter it passed through an 
 induction period and subsequently a transition 
 period, while in the case where the black sot 
 is added, it proceeds as the alx)ve after a 
transition period, no induction period present-
 ing itself. The more dilute the acid soln.. 
• the more stable is the sol throughout the 
course of the expt. and consequently. the 
 larger is the velocity cont. It was shown 
 that the reaction should be retarded if cut off 
 from the supply of oxygen. The mechanism 
 of the reaction was discussed on these facts. 
                             Author. 
 205. On the sorption of phosphorus 
 trichloride by active charcoal. K. Arii, 
 At. Kawabata and T. Takai. Bull. Lust. Phys. 
 Client. Rercarc/t, 18, 356-367 (1939).-The 
 sorption of phosphorus trichloride by sugar 
 charcoal activated by heating at 900° for z 
 hours, has been detd. by a static method. 
 The instrument used for the measurements 
 was an all-glass app. which contains jackson s 
 glass pring manometer and Mcliain's quartz 
 spring balance. The sorption isotherms, which 
 have been detd. at 20, 30', and 5e over a 
 range of press. below one atm., are in good 
 agreement with Freundlich's eq. and the 
 following eqs. are derived from the exptl. 
 data: a,=22.945pn'-'"o, ar0=16.a6opn.''o, 
 1,=6-4271)0- D- Here, a is the sorption 
 amt. expressed in mg per 1 g charcoA, and 
 p is the equil. press. in cmHg. The empirical 
 cqs. for the isostere are c lcd. as follows : 
 log p:v=13.6691- 5 . ?° , logpm=16.7779-
 4T ,logpao=15.4550-4j7. The m.
4
4
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pirical eq. for the isobar, a=a,-x,t, where a° 
is the amt. sorbed at o° and x, is the const., 
is obtained. The values of a° calcd. by this 
eq. can he represented by Preundlich's eq.. 
a°=34.tzop°''0G4 Thus the general eq. be-
tween a (mg), p (cm). and t CC) can be ex-
pressed as follows : a=a°-xp"'t, where x= 
0.5735 and m=0.15825. Authors. 
206. On the collodion membranes of 
graded, pores. S. Kornagata. J. Electro-
cke/m Assoc. falcon, 6, 256-261 (1938)--
Collodion membranes prepd. by the Elford 
method under various conditions were used to 
sepemte water from iso-propyl a cohol and the 
relation between the press. of water and the 
amt. of running water was examd. An ex-
pression was derived to show the distribution 
of the pores with respect to the radius of the 
cylinder or the width of the slit when the 
pore is regarded either as cylindrical or as of 
the type of slit capillary. From this expres-
sion and the curve already obtained, the rela-
tion between the size of the pores anti their 
number is graphically obtained. In the prepn. 
of the membrane the addition of water makes 
the pores larger. while acetic acid makes 
them smaller. The larger the pores are. the 
more widely they are distributed. J.C.L. 
207. On the chemisorption of carbon 
dioxide by reduced iron. II. K. Kawa-
kita. This journal, 12. 105-114 (1938).
zo8. On the adsorption of 
poisoned nickel. Studies 
peratures. S. Iijinla. This 
748-155 (1938).




209. On the adsorption of hydrogen on 
poisoned nickel. II. S. Iijima, This 
journal, 13. 1-11 (1939)-
21a On the adsorption of nitrogen on 
reduced nickel. S. lijima. This Journal, 
13. 42-48 (1939)-
211. :     Thermal analysis of the catalytic 
action of colloids. I. Catalytic decom-
position of hydrogen peroxide by col-
loidal platinum. E. Suito. This journal. 
13: 74-86 (1939)-
212. On the chemisorption of carbon 
dioxide by reduced iron. III. Thermo-
dynamic consideration of the chemisorp-
tion. K. Kawakita. This Journal. 13, 87-
95 (1939)-
213. The decomposition of ammonia by 
iron catalyst mixed with A1.0, and 
K.O. R. Kiyama. This journal, 13, 1z5-
136 (1939)-
214. The decomposition of ammonia by 
iron catalyst. K. Seya. This journal, 13, 
137-144 (1939).
